the growing need to address chronic diseases with more effort and resources 2 . Deaths from infectious diseases, maternal and perinatal conditions and nutritional deficiencies combined are projected to decline by 3% over the next 10 years, while at the same time deaths due to chronic diseases are projected to increase by 17%. As a result, it is estimated that of the projected 64 million deaths worldwide in 2015, 41 million (64%) will result from chronic diseases unless urgent action is taken 3 . Obesity is a well-recognized risk factor for various chronic health problems such as cardiovascular diseases, hypertension, stroke, type 2 diabetes mellitus, osteoarthritis and certain cancers. These conditions not only lead to reduced quality of life given their protracted nature, they also lead to premature death 4 .
Once associated only with high-income countries, overweight and obesity are now also prevalent in low and middle-income countries 5 . It is currently estimated that as much as 20-50% of urban populations in Africa are classified as either overweight or obese and that by 2025, three quarters of the obese population worldwide will be in non-industrialized countries 6 . WHO had declared overweight as one of the top ten health risks in the world and one of the top five in developed nations 7 .
Although an increased prevalence of overweight and obesity was initially detected among adults, a significant increasing trend in the prevalence of overweight and obesity among adolescents has been documented over the last few decades worldwide becoming an emerging public health issue for adolescents in developing countries 8 . For example, estimates for the global prevalence of overweight and obesity among children and adolescents were made in 2004 and it was concluded that 10% of school-age children (age range: 5-17) were overweight, of which about a quarter (2-3% of school-age children) were obese. In actual numbers, the estimate suggested some 150-160 million school-age children worldwide were overweight, of which some 35-40 million were obese 9 .
There are only a small number of surveys examining the prevalence of overweight and obesity among adolescents in developing countries. With poverty and under development exacerbating the threat of infectious diseases, including HIV-AIDS, most public health nutrition programs have focused on under-nutrition and food security. From the information available, the prevalence of adolescent obesity appears to be rising in developing countries 8 .
Available evidences showed that one of the effective ways to prevent obesity in the adult life is prevention and management of adolescent overweight and obesity. A fundamental step in the prevention and control of obesity is the identification of risk factors contributing to the rapid increase of obesity. Therefore, the present study aims to provide baseline and reference data on the prevalence and the associated factors of overweight and obesity among urban communities of school adolescent in Hawassa city, which is one of the economically, industrially and culturally fast growing cities in the Ethiopia.
METHODS

Study Setting and sample
Institution based cross sectional study was conducted among high school adolescents in Hawassa city. Hawassa, a capital city of SNNPR and Sidama Zone, is 273 km South of Addis Ababa. The city administration has a total area of 157.2 sq. kms divided in to eight sub cities and 32 kebeles. In the city administration, there are 164 schools, of which 39 are governmental while the rest 125 are nongovernmental schools. Data was collected from February to March 2012. The sample size was determined using the formula of sample size determination for single population proportion taking the proportion of adolescents overweight to be 25 % from the study in Addis Abeba 10 . Based on statistical formula, the total sample size calculated for this study was 599. Design effect and default was considered in the sample size calculation. A stratified sampling technique was used to select samples. All high schools in Hawassa city were classified in to three categories based on their ownership into governmental, private and missionary. Since students from private and missionary schools share similar feature based on their family ability to pay school fee, for the present study the two categories were merged to provide two stratas. Twenty high schools from the two strata's (15 nongovernmental and 5 governmental) were found having 16,724 students (male-8917 and female-7807) in age range of 10 -19 years. From the total high school in the city administration, Tula high school was excluded from the study because the inhabitants have life style likes that of the rural peoples and they reside out of Hawassa city. Eight high schools (2 governmental and 6 nongovernmental) were selected by using PPS. From the 154 sections in the selected schools, 64 were selected based on PPS. After having the number of students to be selected in each section through PPS, a systematic sampling technique was employed to identify the students from the selected sections through the following procedure. A sampling interval was calculated by dividing the total students in each class by the sample size to be drawn from that class. As a starting point, a random number was generated between one and the sampling interval. The generated number indicated the first student to be included in the sampling process. Then the sampling interval was added on to the first number to identify the consecutive students from the list.
Data collection
Trained diploma nurses were employed to collect data using pre-tested structured questionnaires which were administered to the selected adolescents from each of the selected class and the subjects were requested to record their responses in the presence of data collector's and investigator, who provided necessary clarification to the queries, if any, in live classroom sessions. Information on the household possession of articles (car, motor bicycle, pedal bicycle, TV, computer etc) were also collected as a proxy variables for calculation of socioeconomic index. Most parts of the questionnaires were adapted from WHO steps instrument for chronic disease risk surveillance 11 . Self-administered qualitative Food Frequency Questionnaire was used to collect information on the frequency of consumption of various foods for the past one-month from all the study subjects. This method was designed to obtain qualitative descriptive data on usual intake of food and class of food over a long period. Food frequency questionnaires are useful for ranking of individuals for specific food items so that characteristics of those with high and low intakes can be compared 12 .
Anthropometric measurements like weight, height, and TSFT were performed by using calibrated equipment and standardized techniques. The researcher performed all anthropometric measurements to eliminate inter-examiner error. Weight was recorded using SECA electronic weight scale and height was measured by using the Stadiometer. TSFT was measured using slim-guide skin fold calipers 12 . Two reading of height, weight and TSFT were taken and their mean were considered as final. TSFT & BMI that is the ratio of weight in kilogram to height in meter square were used to assess overweight and obesity in the study subjects. The new WHO reference data using WHO Anthro-Plus computer program was utilized for the estimation of overweight and obesity in the study subjects. The values between 85 th to 97 th percentile for specific age and sex were considered overweight and values above 97 th percentile for age and sex were considered as obesity 13 . For TSFT thickness, the values between 85 th to 95 th percentile for specific age and sex were considered overweight and values above 95 th percentile for age and sex were considered as obesity 14 .
The Global Physical Activity Questionnaire developed by WHO for physical activity surveillance was used to collect information on physical activity participation in three settings (or domains) including activity at work, travel to and from places and recreational activities and sedentary behavior. The activity level of the study participants were evaluated according to the standard WHO total physical activity calculation guide 11 .
Statistical analysis
Data were analyzed using SPSS version 16 and WHO Anthro-Plus programs. Descriptive statistics using frequencies, proportions and table were used to present the study results. Chi-square test was used for unadjusted analysis nominal factors associated with adolescent overweight and obesity. Multivariable analysis were performed following bivariate analysis to adjust for the effect of confounders using multiple logistic regression, both crude and adjusted odds ratio with 95% confidence interval were reported. All continuous data were checked for normality using the Kolmogorov-Smirnov test and statistical significance was considered at significance level of 5%. Agreement between BMI and TSFT was determined by Kappa (k) coefficient, which provides the chance-adjusted agreement in identifying the same individuals as overweight or obese. The Shrout, classification was used to interpret the k values as follows: 0-0.1, virtually none; 0.11-0.4, slight; 0.41-0.6, fair; 0.61-0.8, moderate; and 0.81-1, substantial 15 .
Prior to starting the work, the Ethical Review Committee of the Hawassa University approved the study proposal. The nature of the study was fully explained to the the school administration, participants and parents of the participants and prior written consent for the study was taken from them. Data obtained from each study participant was kept confidential and all who participated in the study were acknowledged.
RESULTS
A total of 554 participants from the two groups of schools, government 366 (61.1%) and non-government 188 (33.9%) were involved in this with a response rate of 93%. Sex were evenly divided among the study participants, 280 (50.5%) were males and 274 (49.5%) were females. The median BMI of the study participants were 19.852 kg/m 2 ranging from 14.27-37.66 kg/m 2 while the median value of TSFT were 11.5 mm ranging from 3.5-41 mm. Majority of the study participants, 405 (73.10%), were under the age range of 16-18 years. 262 (47.3%) of the study participants were Protestants, whereas 233 (42.1%) were Orthodox by their religion. Around one third of the study subjects 188 (33.9%) were Sidama by their ethnicity, followed by Amhara 94 (17.0%), and Oromo 70 (12.6%) ( Table 1) .
Regarding marital status, 552 (94.2%) of the study participants, were single and more than one third 216 (39.0%) of the study participants were from ninth grade level, while grade ten, eleven and twelve accounted 157 (28.3%), 96 (17.3%) and 85 (15.3%), respectively. The majority 329 (59.4%) of the study participants were living in the family size between five and seven followed by more than eight 141 (25.5%). Parental educational status revealed that more than half 302 (54.5%) of the fathers had attended more than secondary school education whereas 45 (8.1%) of the fathers had no formal education. On the other hand around one third 192 (34.7%) of the mothers had attended more than secondary school education, attending secondary school education, primary school education and no formal education each accounted 143 (25.8%), 137 (24.7%) and 82 (14.8%) respectively. Almost half 278 (50.2%) of the participants were from medium socio economic index category. The major occupation of the fathers and the mothers were government employee 224 (41.6%) and housewife 207 (38.3%) respectively.
Concerning the family ownership of vehicle, 208 (37.5%) of the participants family had pedal bicycle while 154 (27.8%) and 74 (13.4%) had motor bicycle and car respectively. The majority of the households 473 (85.4%) had television, while around half 279 (50.4%) had house phone, nearly one third 168 (30.3%) had computer and majority of the participants 407 (73.5%) had personal cell phone.
The physical activity pattern of participants was assessed using the GPAQ which were evaluated according to the standard WHO total physical activity calculation guide (Annex 11). Evenly divided proportion of adolescents were engaged in high 252 (45.5%) and moderate 231 (41.7%) activity while few 71 (12.8%) proportion of adolescents had low (sedentary) activity pattern. 403 (72.7%) of the participants used to watch TV or used computer for less than three hours daily and nearly one third of adolescents 151 (27.3%) watched TV or used computer for more than three hours daily. Very large proportion 431 (77.8%) of adolescents never consumed alcohol, while 366 (66.1%) eat three meal per day, 238 (43.0%) eat one or less snack per day, 279 (50.4 %) never skipped their breakfast and 267 (48.2%) eat two to four meal per week out of their home (Table 2) .
Based on FFQ, nearly every participant 525 (94.7%) eat cereals based foods either more than once per day or once per day. Minority of participants used vegetables 159 (28.7%) and fruit 153 (27.6%) only three to six times per week. It was found out that the prevalence of overweight in the study participants was 12.9 % and the prevalence of obesity was 2.7% based on BMI for age classification while based on TSFT, the prevalence of overweight and obesity was 11.0% and 3.8% respectively. The combined prevalence of obesity and overweight was 15.6 % and 14.8 % based on BMI for age classification and TSFT classification respectively. Statistically significant agreement was observed between the two tools (k=0.841; p <0.001).
The prevalence of overweight and obesity for age group 10-14 was 12.5% and 0% respectively, whereas for age group 15-19 was 12.9% and 2.8% respectively. The sex specific prevalence of overweight was 5.7% for males and 20.2% for females, whereas obesity was 1.1% for males and 4.4 % for females. Additionally the prevalence of overweight and obesity in nongovernmental school was 20.4 % and 6.5 % where as in governmental school its prevalence was around 9% and 0.8% respectively.
General chi square test for independence was use to investigate the association between the prevalence of overweight and obesity and nominal explanatory variables. Accordingly school ownership, sex of the participants, head of the house hold, time spent watching television or using computer and mother's occupation were found to be significantly associate with being overweight (p<0.05). Chi square test for trend was used to measure of association between prevalence of overweight and obesity and ordinal measure explanatory variables and consumption of fruit, vegetables, meat, egg, sweet, fast food, TPA and socio economic index were found to be statistically associated with the dependent variable (p<0.05).Multivariable analysis was done using the significant variables in the bivariate analysis. Forward stepwise likelihood ratio method of the multiple logistic regressions was used to select variables with significance level of 0.05. The most important covariates identified were: sex, consumption of fruit, meat, fast food, socio economic index, TPA and time spent using TV/computer were significantly associated with the dependent variable ( Table 3 ).
The present study found that adolescent girls were 5.14 times more likely at risk of becoming overweight and obese than adolescent males (AOR=5. 14 Finally, the odds of being overweight were 88% lower in adolescents who eat fast food twice per month or less in the previous one month period compared with adolescents who eat fast food more than once per (AOR=0.12[95%CI: 0.04-0.34).
DISCUSSION
The study showed that the prevalence of overweight in the study participants was 12.9 % and the prevalence of obesity was 2.7% based on BMI for age classification while based on TSFT, the prevalence of overweight and obesity was 11.0% and 3.8% respectively. The combined prevalence of obesity and overweight was 15.6 % and 14.8 based on BMI for age classification and TSFT classification respectively. Statistically significant agreement was observed between the two tools (k= 0.841; p <0.001). The present study used BMI classification for further analysis of the problem of overweight and obesity, as this method has been increasingly accepted the most popular and accepted indirect measure of adiposity in adolescents for survey purposes. The present study demonstrated that quite numbers of adolescents were overweight and obese indicating that to some extent there was high prevalence of overweight and obesity in adolescents living in an urban community of Hawassa.
However, the prevalence of overweight and obesity in this finding was lower than that of developed countries such as USA 16 , Canada 17 , Greece 18 and Italy 19 having the prevalence of overweight ranging from 22-36% and obesity 4.15-9.45 respectively. The present finding was better comparable with the study from developing countries. The results indicated a significant sex difference of overweight (males 5.7% vs females 20.2%) and obesity (males 1.1% and females 4.4 %) with girls 5.14 times more likely to be overweight or obese compared with boys (AOR=5.14 [95%CI: 2.41-10.99]). Similar reports were observed from different studies. The First South African National Youth Risk Behavior Study of schoolchildren aged 13-19 years showed that 17% of the participants were overweight and 4% obese nationally, of which 7% of boys and 25% of girls were overweight [ 20] .
In Tunisia, the prevalence of overweight was 18.9% (male 17.2% vs. female 20.7%) and obesity 4.3%, i.e male 4.0% vs. female 4.6% [21] . More than twelve percent of Egyptian adolescents (boys 7 % and girls 18 %) were overweight, and 6.2 % (boy 6 % and girls 8 %) were obese [22] . Prevalence of overweight and obesity among primary school children age 5-19 in Addis Ababa was 7.6 % (boys 5.4% vs girls 9.4) and 0.9 % ( boys 1.1 % and girls 0.8 %) respectively 23 . Contradicting result regarding sex specific distribution of overweight and obesity were observed from different countries including, Canada 17 , Greece 18 and Italy 19 where the prevalence were more among boys than girls but in most developing countries prevalence is more in girls which is true for the present study also.
Many studies in LMICs revealed the higher prevalence of obesity among adolescent girls compared to boys; several factors may explain these sex differences. Biologically, energy needs differ for boys and girls and in relation to rate of growth. Further, timing of sexual maturation differs by sex 24 . Behavioral factors are also important in explaining the sex differences: boys are generally more physically active compared to girls especially during adolescence 25 . Concerns about body image, particularly among adolescent girls, may lead to problematic eating behaviors such as irregular meal patterns that may result in increased weight gain 26 . Additionally, girls in developing countries like Ethiopia may stay at home for long time and their movement from place to place are much restricted due to cultural influence than boys which result in physical inactivity leading to overweight and obesity 23 .
A clear socio-economic gradient in the prevalence of overweight and obesity was observed in this study, where adolescents from higher socio economic index category were 7.19 time more likely to be overweight or obese as compared to adolescent whose family was from the lowest socio economic index category (AOR=7.19 [95%CI: 2.6-19.89]). This finding was consistent with the result from different developing countries including India where the prevalence of overweight and obesity was significantly higher (p <0.05) among the adolescents of high SES (15%) compared with those of low SES (3.3%) 27 . Similar results were reported from Vietnam 28 and Mexico 29 , where increased risk of being overweight or obesity were found in the adolescents from wealthier family. This might be related to the diets, adolescents from higher socio-economic group are well known to adopt western life leading to greater consumption of high fat and high caloric diet which may substitute the healthy traditional diet; cereals, fruit, vegetables, etc , and more sedentary life style. Besides these, patterns of high energy expenditure among the poor and cultural values favoring a larger body size may also continue to contribute to the positive associations observed in lower-income countries 30 , which is particularly true in Ethiopian context where childhood and adolescent obesity is still considered a sign of healthiness and high social class.
Many studies from developed countries brought contradicting reports, where food insecurity and poverty are clear risk factor for obesity. In these countries, adolescents in higher socioeconomic groups tend to have a healthier diet, characterized by greater consumption of fruit, vegetables, lowerfat milk and less consumption of fats 31 ). In Germany levels of obesity was higher in the lower socioeconomic groups 32 . Additionally report from America supported this finding 33 . Possibly the misconception of the population of the developing countries about obesity, its risk and generally the poor knowledge regarding healthy diet contribute to this discrepancy.
In the present study TPA was statistically associated with overweight and obesity. Adolescents in low (sedentary) activity category were more likely to be overweight than that of active adolescents. Report from Pakistan indicated that lack of physical activity was found to be significantly associated with obesity in children and adolescents 34 . Another result from India revealed that regular physical activity was an important factor in reducing the prevalence of overweight and obesity, in this study prevalence was significantly lower in adolescents who participated regularly in household chores (P < 0.001), played outdoor games and performed physical exercise 35 . Studies from 36 , Canada 37 and Norway 38 also supported the findings of the present study. Decreased energy expenditure in this group may explain the finding.
There is a positive significant association between times spent watching television or using computer and overweight. A similar ûnding was reported from Iran for school children aged 11-18 years 39 . In Iraq, it was found that children and adolescents who watched TV more than 3 hours, were more prone to be obese than those who watched less than 3 hours/day 40 . Additionally different studies from Canada 37 and Ireland 41 , reported similar result. This could be related to the lack of physical activity in this group.
According to American Dietetic Association, fruits and vegetables have been promoted for the prevention of childhood and adolescent obesity because of their low energy density, high ûber content, and satiety value 42 . The present finding indicated that fruit consumption was inversely associated with the adolescent overweight and obesity, adolescent students who eat fruit twice per month or less were 4.67 times more likely to be overweight than adolescents who eat fruit for more than two times per day (AOR= 4.67 [95%CI: 1.76-12.38] ).
In bivariate analysis, consumption of vegetable also showed a significant association with overweight but after controlling for potential confounders in the multiple logistic regression models its association disappeared. Different scholars found diverse results concerning the effect of fruit and vegetable on body weight of adolescents. A study from Iran reported that a higher intake of fruits and vegetables in school students (6-18 years) had a significant negative association with increase in BMI 43 . A study among university students in Kuwait revealed regular consumption of fruits and vegetables was protective factor for obesity 44 . The present investigation on the effect of vegetable consumption was in line with the finding of different studies [45] [46] [47] , where they didn't find the protective effect of vegetable consumption. Most of the observed evidence was stronger for fruits alone or for fruits and vegetables combined than for vegetables alone. The present study did not examined the combined association of fruit and vegetable on overweight and obesity. The lack of association in present study may be related to independent assessment of the effects of vegetable on the prevalence of overweight and obesity.
The odds of being overweight and obese were 91% lower in adolescents who eat meat twice per month or less compared with adolescents who eat meat once or more than once per day. Supporting finding from Switzerland 48 and Addis Abeba 23 showed a direct association between intake of meat products and overweight and obesity.
The rise in consumption of fast food, in developed and developing nations, might have particular relevance to the adolescent's obesity epidemics. These foods typically contain potentially adverse dietary factors including saturated and trans fat, high glycemic index, high energy density, and, increasingly large portion size. Additionally, these foods tend to be low in fiber, micronutrients, and antioxidants 49 . Similar with most studies the present finding showed significant positive association between fast food intake and the prevalence of overweight and obesity. A longitudinal study in a representative sample of US adolescents found that fast food consumption was associated with increased weight gain from adolescence to adulthood 50 . Additionally report from Malaysia pointed out that high consumption of fast foods was the major cause for body weight problem 51 .
There is no specific definition of snacking, but many studies had considered snacking as eating between meals, especially eating between breakfast and lunch (morning snacking) and between lunch and supper (evening snacking) 52 . Some studies in the Western World indicated that as snacking increases, the total energy intake increases. However, there is little evidence that a higher frequency of eating per day is a potential cause of obesity. WHO reported that there is insuficient evidence that increased eating frequency leads to increased or decreased obesity 53 , similarly no association between snacking, meal frequency and overweight was found in the present study.
The consumption of sweet as a key contributor to the epidemic of overweight and obesity in children and adolescents had been strongly debated. However, contradicting findings were reported concerning the effect of sweet consumption on the prevalence overweight and obesity. In the current study even if sweet consumption was significantly associated with overweight in bivarite analysis, it failed to demonstrate these significance in the multiple logistic regression model. Similar report from Germany found no consistent associations between weight status and sweet consumption 32 . In addition large study which examined the associations between overweight and selected dietary and physical activity patterns in school aged youth age 10-16 years from 34 countries. As indicated in their report, a signiûcant (P < 0.05) negative relationship between the intake of sweets and BMI classiûcation were observe in 31 out of the 34 countries (91%), indicating higher sweets intake was associated with a lower odds of being overweight 54 . However these big inconsistencies may possibly be related with, first overweight children may deliberately restrict their intake of sweets in order to control weight. Second overweight adolescents are more likely than normal weight adolescents to under-report unhealthy food intake 55 . Finally, because in the present study the data was only collected on the frequency of food consumption, it is possible that the overweight youth ate greater portion sizes and thus consumed greater amounts of sweets even though they consumed sweets less often.
Obese adolescents are more likely to skip breakfast or to eat smaller breakfasts than leaner adolescents. The evidence seems to suggest that breakfast skipping may be a risk factor for increased adiposity, particularly among older children or adolescents. However, the strength of the evidence is limited. The present study found out no association regarding the effect of breakfast skipping and prevalence of overweight and obesity. Several studies supported this finding 56, 57 . In contrast a positive association between breakfast skipping and a measure of adiposity indicating that breakfast skippers were more likely to have a weight higher than normal were reported 58, 59, 60 . Present finding may be explaind by the smallest value given to breakfast in Ethiopia, where most segment of the community eat smaller breakfasts as it is traditionally accepted as "yegororo mamuasha", so that there might be minimal difference in between groups who consume breakfast or not.
Regarding the eating out behavior of adolescents, no signiûcant association was found in the present study. Similarly, a nationally representative study found no association between food eaten away from home and reported BMI 56 . However, other investigators have found a significant positive association between the frequencies of eating out behavior and increased in body weight 36 . The consumption of regular household diets out of the home environment may possibly explain the present finding.
CONCLUSIONS
The present study revealed that more than one tenth of adolescents were overweight, making it a hidden problem of Hawassa city. More disturbing is the fact that compared with earlier studies in other parts of the country, there is an increasing trend for overweight and obesity among adolescents. The causes of overweight and obesity among adolescents aged 10-19 years in the study area may be many and complex but might stem basically from the life style of adolescents. Higher socioeconomic status, low levels of physical activity, watching television for more than three hours per day and frequent consumption of meat, fast foods, limited fruit consumption and being female were significantly associated with a higher prevalence of overweight and obesity in the study subjects. Based on the observed finding the authors recommend the following points in order to control the problem of overweight and obesity among adolescents in the study area. As a recommendation, adolescents and their families should receive health education on diet and physical activity. Additionally school based preventive program should be set and adolescent girls and private schools should be the first target for intervention.
